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(54) ACCELERATION SENSOR 

(57)Abstract: 

PURPOSE: To obtain an inexpensive acceleration sensor 
which requires no excessively high size accuracy to realize 
^3^»<^^ a P ro P er dum Ping function with a simple structure. 

^CONSTITUTION: When an inertial body 56 linearly moves 
by inertia upon receipt of an acceleration, the inertial 
moving amount of the inertial body 56 is increased, and 
accordingly a crossing angle 6 of an anti-inertial moving 
direction B and an urging direction A of an urging force F 
generating a component of force R in the anti-inertial 
moving direction B to resist the inertial movement is 
enlarged. The component of force R in the anti-inertial 
moving direction is large when the inertial moving amount 
of the inertial body 56 is small, whereas it is gradually 
decreased as the inertial moving amount is increased. In 
consequence, the inertial body 56 does not attain a 
predetermined inertial moving amount to actuate an air bag 
device at an acceleration of a short working time to the 
inertial body when a vehicle runs a bad road or the like. 
However, the inertial body 56 reaches the predetermined 
inertial moving amount at an acceleration of a long working time due to the sudden deceleration of 
the vehicle because of tone necessity to actually drive the air bag device, so that a dumping function 




to decelerate the inertial body 56 is positively exerted. 



CLAIMS 
[Claim(s)] 

[Claim 1] The inertial field which inertia migration is carried out [ inertial field ] and starts 
occupant crash protection with predetermined inertia movement magnitude according to an 
acceleration operation at the time of a car sudden slowdown, While producing the component of a 
force which exerts the energization force which makes the energization direction the anti-inertia 
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migration direction of an inertial field, and the crossing direction on this inertial field, and resists 
inertia migration of an inertial field in the anti-inertia migration direction of an inertial field based 
on the energization force The acceleration sensor characterized by having an energization means by 
which whenever [ crossed-axes-angle / to make / of the energization direction of the energization 
force and the anti-inertia migration direction of an inertial field which attain to an inertial field 
according to the inertia movement magnitude of an inertial field becoming large ] becomes large. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] An inertial field carries out inertia migration according to an acceleration 
operation, and this invention relates to the acceleration sensor which starts occupant crash 
protection with predetermined inertia movement magnitude at the time of a car sudden slowdown 
[0002] 

[Description of the Prior Art] Air bag equipment is known as occupant crash protection of a car, 
[0003] It is used in order, as for air bag equipment, for crew to be taken care of by the bag body 
with which the bag body bulged and bulged at the time of a car sudden slowdown and for an 
acceleration sensor to start air bag equipment 

[0004] In an acceleration sensor, if it is held in a cylinder, a ball being used as an inertial field and 
acceleration acts on a ball conventionally, a ball will carry out inertia migration of the inside of a 
cylinder. At the time of a car sudden slowdown, based on the predetermined inertia movement 
magnitude of the ball, a firing pin moves towards a detonator, and if a firing pin contacts a 
detonator, a detonator will be lit. By firing of this detonator, the generation-of-gas matter burns, gas 
occurs, generating gas is supplied in a bag body, and swelling of the bag body is carried out. 
[0005] Here, between the inner skin of a cylinder, and the peripheral face of a ball, if the gap is 
formed and a ball carries out inertia migration, in that gap, air will flow from the inertia migration 
direction front of a ball relatively [ ball ] to back, and the slowdown resistance which decelerates a 
ball by the flow of this air, and the so-called damping resistance will arise. According to this, with 
the short acceleration of the acceleration reaction time which acts on a ball by the oscillation at the 
time of a car running a bad road etc. A ball does not reach the predetermined inertia movement 
magnitude which migration of a firing pin takes. On the other hand With the long acceleration of 
the acceleration reaction time which acts on a ball, a ball reaches the predetermined inertia 
movement magnitude which migration of a firing pin takes, and a proper damping function is 
obtained by the car sudden slowdown which needs to start air bag equipment truly in order to take 
care of crew. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, if it is in the above-mentioned conventional 
acceleration sensor, the magnitude of the inner skin of a cylinder and the gap between balls 
influences the magnitude of damping resistance. Therefore, in order to obtain a proper damping 
function, the above-mentioned gap is asked for close dimensional accuracy. This has troublesome 
manufacture and it is the object to offer the cheap acceleration sensor which does not require close 
dimensional accuracy too much although this invention which also causes lifting of a manufacturing 
cost obtains a proper damping function in consideration of the above-mentioned data, but is 
sufficient for it with easy structure. 
[0007] 

[Means for Solving the Problem] The inertial field which inertia migration is carried out [ inertial 
field ] and starts occupant crash protection with predetermined inertia movement magnitude 
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according to an acceleration operation at the time of a car sudden slowdown in order that this 
invention may solve the above-mentioned technical problem, While producing the component of a 
force which exerts the energization force which makes the energization direction the anti-inertia 
migration direction of an inertial field, and the crossing direction on this inertial field, and resists 
inertia migration of an inertial field in the anti-inertia migration direction of an inertial field based 
on the energization force The acceleration sensor characterized by having an energization means by 
which whenever [ crossed-axes-angle / to make / of the energization direction of the energization 
force and the anti-inertia migration direction of an inertial field which attain to an inertial field 
according to the inertia movement magnitude of an inertial field becoming large ] becomes large is 
proposed. 
[0008] 

[Function] According to the acceleration sensor concerning this invention, based on the 
energization force which attains to an inertial field with an energization means, component of a 
force arises in the anti-inertia migration direction of an inertial field, and inertia migration of an 
inertial field is resisted by this component of a force. 

[0009] The ratio to the energization force of the anti-inertia migration direction component of a 
force is determined by whenever [ crossed-axes-angle / to make / of the energization direction of the 
energization force, and the anti-inertia migration direction ], and becomes so small that whenever 
[ this crossed-axes-angle ] becomes large. 

[0010] Since whenever [ that crossed-axes-angle ] becomes large according to the inertia movement 
magnitude of an inertial field becoming large, the ratio to the energization force of the anti-inertia 
migration direction component of a force becomes small according to the inertia movement 
magnitude of an inertial field becoming large, and the inertia migration resistance which this part 
that becomes small, and an inertial field receive is controlled according to the inertia movement 
magnitude of an inertial field becoming large. 

[001 1] consequently, with the short acceleration of the acceleration reaction time which acts on an 
inertial field by the oscillation at the time of being hard to cany out inertia migration and a car 
running a bad road etc., an inertial field at the beginning of inertia migration initiation The 
predetermined inertia movement magnitude which should start occupant crash protection cannot be 
reached. The predetermined inertia movement magnitude can be reached with the long acceleration 
of the acceleration reaction time which acts on an inertial field by the car sudden slowdown which 
needs to. start air bag equipment truly on the other hand in order to take care of crew, and the 
damping function to slow down an inertial field is achieved proper. 

[0012] Although a proper damping function is obtained, troublesome manufacture which asks the 
gap between an inertial field and a cylinder for close dimensional accuracy is not required, but easy 
structure is sufficient, and cheap-ization is achieved by this 
[0013] 

[Example] The acceleration sensor concerning the 1st example of this invention is explained based 
on drawing 1 thru/or drawing 3 . 

[0014] Air bag equipment 10 is shown in drawing 1 (an arrow head FR shows the car front). Air 
bag equipment 10 consists of an inflator 12, covering 14, and a bag body 16, and is attached in the 
base plate 22 supported by the hub 20 of a steering wheel 1 8. 

[0015] An inflator 12 is made into the shape of a cylindrical shape which has a peripheral face in 
the circumference of the axis of rotation of a steering wheel 1 8, a base plate 22 is penetrated, and 
the part projects in the car back side (crew side) of a base plate 22. 

[0016] A bag body 16 is formed in the condition of having been folded up at the crew side of a base 
plate 22, and it rushes into the crew side projection part of an inflator 12 into the bag body 16. 
[0017] Covering 14 is formed in the shape of a bowl so that a bag body 16 may be stored between 
base plates 22. If a thin-walled part 24 is formed and a bag body 16 expands, a thin-walled part 24 
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is fractured by the bottom wall of covering 14, and covering 14 can develop in a double mode 
opening outward to it. 

[0018] An enhancer 26, a detonator 28, the generation-of-gas matter 30, and an acceleration sensor 
32 are held in an inflator 12, at the time of a car sudden slowdown, the firing pin 34 by the side of 
an acceleration sensor 32 collides with a detonator 28, a detonator 28 is lit, by the firing, the 
generation-of-gas matter 30 is inflamed, gas occurs, and gas is supplied in a bag body 16 through 
the gas eye 34 of an inflator 12. Swelling of the bag body 16 is canied out towards crew by this, 
and crew is taken care of. 

[0019] Here, it explains in full detail about an acceleration sensor 32. In the acceleration sensor 32, 
as shown in drawing 2 , the support block 54 is arranged in housing 50, and the inertial field 56, the 
trigger member 58, and the firing pin 34 are supported by the support block 54. 
[0020] between the location (location shown in drawing 2 ) where an inertial field 56 is made into 
the shape of a cylindrical shape which has a peripheral surface 62 in the circumference of a car 
cross-direction line, and the back end side (car back end face) 64 of an inertial field 56 contacts the 
support block 54, and the locations where the front end side (car front end face) 66 of an inertial 
field 56 contacts the support block 54 - a straight line - it is movable. An inertial field 56 will 
carry out inertia migration towards the car front, if the acceleration to the car front is received. 
[0021] Between the support block 54 and the inertial field 56, the helical compression spring 68 
which constitutes an energization means is formed across [ inertia migration direction front ] the 
inertial field 56. The elastic energization force F by the helical compression spring 68 has attained 
to the inertial field 56, this energization direction A having been used as the anti-inertia migration 
direction (car back) B of an inertial field 56, and the direction which crosses by theta whenever 
[ crossed-axes-angle ]. The end of a helical compression spring 68 gets into the crevice 70 formed 
in the support block 54, and is contacted by the bottom of a crevice 70, and the other end is stopped 
by the projection 74 which projected in the notching section 72 formed in the inertial field 56. 
Based on the energization force F by the helical compression spring 68, the component of a force 
(the anti-inertia migration direction component of a force R) which resists inertia migration of an 
inertial field 56 arises in the anti-inertia migration direction B of an inertial field 56. This anti- 
inertia migration direction component of a force R is acquired by R=F-COStheta. If an inertial field 
56 receives acceleration, resists the anti-inertia migration direction component of a force R and 
carries out inertia migration to the car front, according to inertia movement magnitude becoming 
large, theta will become large whenever [ above-mentioned crossed-axes-angle ] (refer to drawing 

[0022] Although the amount of cutbacks of a helical compression spring 68 becomes large and the 
energization force F by the helical compression spring 68 increases according to the inertia 
movement magnitude of an inertial field 56 becoming large, on the other hand, that ratio to the 
energization force F of the anti-inertia migration direction component of a force R is determined by 
theta whenever [ crossed-axes-angle / to make / of the energization direction A and the anti-inertia 
migration direction B ], and becomes so small that theta becomes large whenever [ this crossed- 
axes-angle ]. 

[0023] As shown in drawing 4 , therefore, the inertia movement magnitude L of the anti-inertia 
migration direction component of a force R and an inertial field 56 By becoming large according to 
theta becoming large [ the inertia movement magnitude L of an inertial field 56 ] whenever [ above- 
mentioned crossed-axes-angle ] to the anti-inertia migration direction component of a force R 
serving as straight-line (dotted line showing)-relation which increases by the fixed ratio, if theta is 
[ whenever / above-mentioned crossed-axes-angle ] fixed Hie anti-inertia migration direction 
component of a force R serves as curve (continuous line shows)-relation which decreases after 
obtaining maximum. 

[0024] In addition, while the lobe 36 which carried out amount projection a little is formed in the 
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car front in a part of front end side 66 of an inertial field 56, the lobe 36 is countered, a crevice 38 is 
formed in the support block 54, and the helical compression spring 40 intervenes between the lobe 
36 and the bottom of a crevice 38. The energization direction of the energization force by the helical 
compression spring 40 is not concerned with the inertia movement magnitude of an inertial field 56, 
but is made into the anti-inertia migration direction B. It is required to excel the energization force 
by the helical compression spring 40 by an inertial field 56 starting inertia migration, in order to 
continue inertia migration, and to excel the anti-inertia migration direction component of a force R 
based on the energization force by the above-mentioned helical compression spring 66. 
[0025] The trigger member 58 is formed by the plate and installed in the car cross direction in 
accordance with the peripheral surface 62 of an inertial field 56. The end by the side of the car front 
of the trigger member 58 is supported to revolve with the pivot 76 which makes shaft orientations 
the inertia migration direction of an inertial field 56, and the direction which intersects 
perpendicularly by the support block 54, and can be freely rotated to the circumference of the pivot 
76. The roller 78 is formed in the other end by the side of the car back of the trigger member 58 free 
[ a revolution ]. A roller 78 contacts the peripheral surface 62 of an inertial field 56, and rolling of 
the peripheral surface 62 of an inertial field 56 of it is attained with inertia migration of an inertial 
field 56. While according to the contact to the peripheral surface 62 of the inertial field 56 of a 
roller 78 the rotation to a counterclockwise rotation is prevented by drawing 2 of the trigger 
member 58 and a roller 78 rolls a peripheral surface 62, the rotation location of the trigger member 
58 is maintained as it is. On the other hand, after the peripheral surface 60 of an inertial field 56 
separates from a roller 78 by inertia migration of an inertial field 56, counterclockwise rotation is 
permitted by drawing 2 of the trigger member 58. 

[0026] The firing pin 34 is made movable in car front location empty vehicle both the back location, 
and consists of the pin section 80 by the side of car back, and the flange section 82 by the side of 
the car front. A helical compression spring 84 is formed between the flange section 82 and the 
support block 54, and migration energization of the firing pin 34 is always carried out to car back. 
The engagement section 86 is formed in the above-mentioned trigger member 58 corresponding to 
the flange section 82. (The condition of drawing 2 ) and the engagement section 86 carry out 
contact engagement with the flange section 82, the roller 78 of the trigger member 58 opposes the 
energization force of a helical compression spring 84, where rotation of the counterclockwise 
rotation of the trigger member 58 is prevented in contact with the peripheral surface 62 of an 
inertial field 56, the firing pin 34 is held in a car front location, and migration to back is prevented. 
The peripheral surface 62 of an inertial field 56 separates from a roller 78, in the condition that 
rotation of the counterclockwise rotation of the trigger member 58 is permitted, with rotation of (the 
condition of drawing 3 ), and the counterclockwise rotation of the trigger member 58, engagement 
in the engagement section 86 and the flange section 82 is canceled, migration in a car back location 
is permitted based on the energization force of a helical compression spring 84, the head of the pin 
section 80 comes out of housing 50, and the firing pin 34 collides with a detonator 28. 
[0027] In addition, the revolving shaft 88 of a roller 78 fits in in the long hole 90 of the shape of 
radii formed in the trigger member 58, and is movable along with the longitudinal direction of a 
long hole 90. [ of a roller 78 ] While the engagement section 86 is engaging [ the roller 78 ] with the 
flange section 82 in contact with the peripheral surface 62 of an inertial field 56, a roller 78 is 
located in the end of a long hole 90 according to the rotation energization force which the trigger 
member 58 receives based on the energization force of a helical compression spring 84. When the 
peripheral surface 62 of an inertial field 56 separates from a roller 78 with inertia migration of an 
inertial field 56, a roller 78 By slight inertia migration of the inertial field 56 after it begins to roll 
the back end side 64 of an inertial field 56, moving towards the other end of a long hole 90 and the 
peripheral surface 62 of an inertial field 56 separates from a roller 78 Or immediately after the 
peripheral surface 62 of an inertial field 56 separates from a roller 78, the trigger member 58 is 
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rotated to the rotation location where engagement in the stop section 86 and the flange section 82 is 
canceled. Thereby, discharge of engagement in the stop section 86 and the flange section 82 is 
performed with sufficient moderation. 

[0028] Moreover, fitting of the roller 42 is carried out to the pivot 76 of the trigger member 58, a 
roller 42 contacts the peripheral surface 62 of an inertial field 56, and rolling of the peripheral 
surface 62 of it is enabled with inertia migration of an inertial field 56. Moreover, the roller 42 and 
the above-mentioned roller 78 are countered, and the roller 44 is formed in the radial opposite hand 
of an inertial field 56. A roller 44 enters in the slot 46 formed along the inertia migration direction 
in the peripheral surface 62 of an inertial field 56, and contacts the bottom of a slot 46, and rolling 
of the bottom of a slot 46 of it is enabled with inertia migration of an inertial field 56. Inertia 
migration advice of the inertial field 56 is inserted and carried out between these rollers 42 and 78 
and 44. While fitting of the roller 48 of a major diameter is carried out to the pivot 76 of the trigger 
member 58, furthermore, to the revolving shaft 88 of a roller 78 Fitting of the roller 49 of a major 
diameter is carried out. The rollers 48 and 49 of each major diameter It enters in the slot 47 formed 
along the inertia migration direction in the peripheral surface of an inertial field 56, and the bottom 
of the slot 47 is not contacted, but the revolution of the circumference of the inertia migration 
directional traverse of an inertial field 56 is prevented as entering in the above-mentioned roller 44 
fang-furrow section 46, and Moreover, when a slot 47 and the continuous slot 45 are formed 
in the back end side of an inertial field 56 and the trigger member 58 rotates counterclockwise by 
drawing 2 , the roller 49 of a major diameter enters in a slot 45 without contacting the bottom of a 
slot 45 ( drawing 3 ). 

[0029] Even if a roller 49 will separate from the peripheral surface 62 of an inertial field 56 in 
rotation of the trigger member 58 and an inertial field 56 will be supported only with rollers 42 and 
78, the angular moment based on the energization force of a helical compression spring 68 acts on 
an inertial field 56 so that an inertial field 56 may not be made to incline to the inertia migration 
direction. 

[0030] Next, an operation of the above-mentioned example is explained. First, if it is in the usual 
car operation, the acceleration which acts on an inertial field 56 is small, in this case, the anti-inertia 
migration direction component of a force R based on the energization force by the helical 
compression spring 40 and the energization force F by the helical compression spring 68 cannot be 
opposed, but inertia migration of an inertial field 56 is prevented, and, as for a helical compression 
spring 68, an inertial field 56 achieves the function as the so-called bias spring with a helical 
compression spring in this case. 

[003 1] When the acceleration which acts on an inertial field 56 is large, an inertial field 56 resists 
the energization force by the helical compression spring, and the anti-inertia migration direction 
component of a force R, and carries out inertia migration. 

[0032] Here, if the anti-inertia migration direction component of a force R has the large inertia 
movement magnitude L of an inertial field 56 when small and the inertia movement magnitude L 
becomes large as shown in drawing 4 , the anti-inertia migration direction component of a force R 
will decrease gradually. 

[0033] That is, the ratio to the energization force F of the anti-inertia migration direction component 
of a force R is determined by theta whenever [ crossed-axes-angle / to make / of the energization 
direction A and the anti-inertia migration direction B ], and becomes so small that theta becomes 
large whenever [ this crossed-axes-angle ]. Since theta becomes large according to the inertia 
movement magnitude of an inertial field 56 becoming large whenever [ crossed-axes-angle ], the 
ratio to the energization force F of the anti-inertia migration direction component of a force R 
becomes small according to the inertia movement magnitude of an inertial field 56 becoming large, 
and the inertia migration resistance which this part that becomes small, and an inertial field 56 
receive is controlled according to the inertia movement magnitude of an inertial field 56 becoming 
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large. 

[0034] consequently, with the short acceleration of the acceleration reaction time which acts on an 
inertial field by the oscillation at the time of being hard to carry out inertia migration and a car 
running a bad road etc., an inertial field 56 at the beginning of inertia migration initiation The 
predetermined inertia movement magnitude which should start air bag equipment 10 cannot be 
reached. The predetermined inertia movement magnitude can be reached with the long acceleration 
of the acceleration reaction time which acts on an inertial field 56 by the car sudden slowdown 
which, on the other hand, needs to start air bag equipment 10 truly in order to take care of crew, and 
the damping function to slow down an inertial field 56 is achieved exactly. 
[0035] In order to achieve a proper damping function, troublesome manufacture which asks the gap 
between an inertial field and a cylinder for close dimensional accuracy is not required, but easy 
structure is sufficient, and cheap-ization is achieved by this. 

[0036] In addition, although the helical compression spring 40 was formed between the inertial field 
56 and the base material 54 in addition to the helical compression spring 68 and the function as a 
bias spring has been obtained in the above-mentioned example, only a helical compression spring 
68 can fully achieve the function as a bias spring. 

[0037] Moreover, in the above-mentioned example, the end side of a helical compression spring 68 
is held in the crevice 70. Although the part by the side of the end in a crevice 70 is the structure of 
not changing the flexible direction, but the part by the side of the other end which comes out outside 
from a crevice 70 and is stopped by projection 76 bending, changing the flexible direction, and 
changing theta whenever [ crossed-axes-angle / to make / of the energization direction A and the 
anti-inertia migration direction B ] A helical compression spring 94 like the acceleration sensor 92 
shown in drawing 5 and drawing 6 , without forming the crevice 70 of the above-mentioned 
example The support block 96, From the inertia migration starting position which allots between the 
chamfers 100 formed in the front end side of an inertial field 98, and is shown in drawing 5 While 
an inertial field 98 carries out inertia migration linearly to the location which obtains the 
predetermined amount of migration inertia for starting the air bag equipment shown in drawing 6 , 
even if it makes it make it change covering the overall length of a helical compression spring 94, 
and making the flexible direction into the direction of a straight line, it is good natural. 
[0038] Next, the 2nd example is explained based on drawing 7 and drawing 8 . In the acceleration 
sensor 101 of this example, an inertial field 102 The direction where it is formed in a L character 
mold, and a car cross direction and the crossover edge of both **** 104 and 106 cross at right 
angles from the short piece section 104 and the long piece section 106 by the pivot 108 made into 
shaft orientations It is supported to revolve by the support block 1 10 and it is supposed at the 
circumference of a pivot 108 between the location (location of drawing 7 ) where short **** 104 
contacted the support block 1 10, and the location where the long piece section 106 contacts the 
support block 1 10 that it is rotatable. An inertial field 102 will carry out inertia migration clockwise 
by drawing 7 , if the acceleration to the car front is received The compression spring 1 12 which 
constitutes an energization means is formed in an inertial field 102, the end of a helical compression 
spring 1 12 is held in the car front wall of housing 50, and the crevice 1 16 open for free passage, and 
contacts the front wall, and the other end is stopped by the projection 74 which projected in the 
center of the long piece section 106 of an inertial field 102. The energization direction A of the 
energization force F which a helical compression spring 1 12 exerts on an inertial field 102 is in the 
condition before inertia migration of an inertial field 102 (condition of drawing 7 ), serves as car 
back, and it crosses by theta whenever [ anti-inertia migration direction / of the inertial field 102 in 
the energizing point of the energization force F / B, and crossed-axes-angle ]. The anti-inertia 
migration direction component of a force R produced in the anti-inertia migration direction B based 
on the energization force F of a helical compression spring 1 12 is acquired by R=F-COStheta, and 
this serves as inertia migration resistance to inertia migration of an inertial field 102. 



7/10 



* NOTICES * 

Japan Patent Office is not responsible for any damages caused by the use of this translation. 
1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 

[0039] If an inertial field 102 carries out inertia migration in response to acceleration, according to 
the movement magnitude of an inertial field 102 becoming large, both the energization direction A 
of the energization force F and the inertia migration direction B of an inertial field 102 will change, 
and theta will become large whenever [ between both / crossed-axes-angle ] (refer to drawing 8 ). 
[0040] Although a helical compression spring 1 12 contracts and the energization force F by the 
helical compression spring 68 increases in connection with an inertial field 102 carrying out inertia 
migration in response to acceleration By on the other hand becoming large according to the 
energization direction A becoming large [ the inertia movement magnitude of an inertial field 56 ] 
A ratio with the energization force F of the anti-inertia migration direction component of a force R 
becomes small, and, as for the anti-inertia migration direction component of a force R and the 
inertia movement magnitude of an inertial field 56, obtains the relation shown in the graph of 
drawing 4 like said 1st example. 

[0041] Moreover, the swelling section 1 18 of 3 angle configuration is really formed in the car back 
side at the long piece section 106 of an inertial field 102. Through the top-most vertices of the 
swelling section 118, while is located and a side face 120 is formed in the shape of [ centering on a 
pivot 108 ] radii. The roller 78 of the trigger member 122 contacts that side face 120, and can be 
rolled with inertia migration of an inertial field 102. In this condition of contacting and rolling 
While counterclockwise rotation is prevented by drawing 7 of the trigger member 122, the rotation 
location of the trigger member 122 is held as it is, and engagement in the engagement section 86 
and the flange section 82 of the firing pin 34 is maintained If one side face 120 of the swelling 
section 118 separates from a roller 78, counterclockwise rotation is permitted by drawing 7 of the 
trigger member 122, and a roller 78 will roll the side face 128 of another side in which it is located 
through the top-most vertices of the swelling section 118, moving towards the other end from the 
end of a long hole 90. And the engagement section 126 separates with the flange section 82 of the 
firing pin 60, and migration behind [ car ] the firing pin 60 is permitted. 
[0042] At this example, a roller for achieving the function as a bias spring to support an inertial 
field 102, since it is only a helical compression spring 112 and the inertial field 102 is supported 
free [ rotation ] by the pivot 108 is not required, and, as for this example and said 1st example, 
configurations differ on these each point 

[0043] Except for these, this example has the same configuration as said 1st example, and acquires 
the same operation effectiveness as said 1st example. 

[0044] Furthermore, other examples are explained below. In the acceleration sensor 150 of the 3rd 
example shown in drawing 9 and drawing 10 , an energization means consists of flat spring 1 52, 
and this flat spring 1 52 is installed along the inertia migration direction of the inertial field 1 54 
which carries out straight-line migration. The end by the side of the car back of flat spring 152 is 
fixed to the support block 156, the other end is crooked in an inertial field 154 side, and the pressure 
welding is elastically carried out to the chamfer 158 of the shape of radii formed in the front face of 
an inertial field. 

[0045] Thereby, flat spring 152 makes the energization direction A cross by theta whenever [ anti- 
inertia migration direction / of an inertial field 154 / B, and crossed-axes-angle ], and exerts the 
energization force F of producing the anti-inertia migration direction component of a force R in the 
anti-inertia migration direction B on an inertial field 1 54. 

[0046] If an inertial field 154 carries out inertia migration to the location which obtains the 
predetermined inertia movement magnitude for starting the air bag equipment shown in drawing 10 
from the inertia migration starting position shown in drawing 9 , according to the inertia movement 
magnitude of an inertial field 154 becoming large, a bow configuration will carry out elastic 
deformation of the flat spring 152 towards a flat configuration, the pressure-welding location 
between a chamfer 158 and flat spring 152 will change, and theta will become large whenever 
[ above-mentioned crossed-axes-angle ]. 
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[0047] In the acceleration sensor 160 of the 4th example shown in drawing 11 and drawing 12 , an 
energization means consists of torsion coil springs 162, while a torsion coil spring 162 makes the 
inertia migration direction of an inertial field 154, and the direction which intersects perpendicularly 
the direction of a rotation core and the short piece by the side of an end is fixed to the support block 
156, the long piece by the side of the other end curves to an inertial field side, and the pressure 
welding of the long piece is elastically carried out to the chamfer 158 of an inertial field 154. 
[0048] Thereby, a torsion coil spring 162 makes the energization direction A cross by theta 
whenever [ anti-inertia migration direction / of an inertial field 154 / B, and crossed-axes-angle ], 
and exerts the energization force F of producing the anti-inertia migration direction component of a 
force R in the anti-inertia migration direction B on an inertial field 154. 
[0049] If an inertial field 154 carries out inertia migration to the location which obtains the 
predetermined inertia movement magnitude for starting the air bag equipment shown in drawing 12 
from the inertia migration starting position shown in drawing 11 It follows that the inertia 
movement magnitude of an inertial field 154 becomes large. A torsion coil spring 154 While 
rotating in the direction which between the ends closes, and the long piece of the other end carries 
out elastic deformation towards a flat configuration from a bow configuration and changes the 
pressure-welding location between the other end and a chamfer 158, theta becomes large whenever 
[ above-mentioned crossed-axes-angle ]. 

[0050] The energization means is constituted from the acceleration sensor 170 of the 5th example 
shown in drawing 13 and drawing 14 by the plate-like part material 172 and the helical compression 
spring 174. The plate-like part material 172 is installed along the inertia migration direction of an 
inertial field 154, the end by the side of the car back of the plate-like part material 172 is supported 
to revolve by the support block 1 56, and rotation of it is attained by making into the direction of a 
rotation core the inertia migration direction of an inertial field 154, and the direction which 
intersects perpendicularly. The other end by the side of the car front of the plate-like part material 
172 curves to an inertial field 154 side, a helical compression spring 174 intervenes between the 
plate-like part material 172 and a support block, and the pressure welding of the other end by the 
side of the car front of the plate-like part material 172 is elastically carried out to the chamfer 158 of 
an inertial field 154. 

[0051] Thereby, the plate-like part material 172 and a helical compression spring 174 make the 
energization direction A cross by theta whenever [ anti-inertia migration direction / of an inertial 
field 154 / B, and crossed-axes-angle ], and exert the energization force F of producing the anti- 
inertia migration direction component of a force R in the anti-inertia migration direction B on an 
inertial field 154. 

[0052] If an inertial field 1 54 carries out inertia migration to the location which obtains the inertia 
movement magnitude which should start the air bag equipment shown in drawing 14 from the 
inertia migration starting position shown in drawing 13 , according to the inertia movement 
magnitude of an inertial field 154 becoming large, while a helical compression spring 174 is 
reduced, the plate-like part material 172 will carry out elastic deformation towards a flat 
configuration from a bow configuration, the pressure-welding location between the plate-like part 
material 172 and a chamfer 158 will change, and theta will become large whenever [ above- 
mentioned crossed-axes-angle ]. 

[0053] Whenever [ crossed-axes-angle / of the energization direction A of the energization force F 
and the anti-inertia migration direction B of an inertial field 154 which have the anti-inertia 
migration direction component of a force R in the anti-inertia migration direction B of an inertial 
field 154 ], theta becomes small according to the inertia movement magnitude of an inertial field 
154 becoming large, and each of above 3rd thru/or 5th example is this limitation that becomes small, 
and does so the same operation effectiveness as the 1st example. 

[0054] This invention is not limited to each above-mentioned example, and can be changed 
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variously. For example, although a helical compression spring 174 and the plate-like part material 
172 are used for helical compression springs 68, 94, and 1 12, flat spring 152, and torsion coil spring 
1 62 list as an energization means in each above-mentioned example As long as it becomes large 
according to theta becoming large [ the inertia movement magnitude of an inertial field 54 ] 
whenever [ crossed-axes-angle / of the energization direction A of the energization force F instead 
of what is limited to these which attains to an inertial field 154, and the anti-inertia migration 
direction B which the anti-inertia migration direction component of a force R produces ], you may 
be other energization means. 

[0055] Furthermore, it is [0056]. [ applicable not only to the air bag equipment for operators with 
which a steering wheel 1 8 is equipped but the equipment which starts PURIROD A in order to be in 
the air bag equipment for passenger seats, and other occupant crash protection other than air bag 
equipment, for example, webbing take-up motion, and to make it equip with webbing closely to 
crew at the time of a car sudden slowdown natural as occupant crash protection ] 
[Effect of the Invention] Since it constituted as mentioned above, according to the acceleration 
sensor concerning this invention, although a proper damping function is obtained, close dimensional 
accuracy is not required too much, but easy structure is sufficient, and cheap-ization is achieved. 
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3 4©Ol£SS8 2 t©&£tffi£8;*ftSo iMSBl 1 8 
©-£©ffl«ffil 2 0*'D- 77 8fr?>j1ftSfc, F'J* 
1 2 2 ©0 7 T-5l$ft?3fa©®iSffff!FS2*U n- 
7 7 8 «, SiL9 0 ©-*&» & «Wfc|Rl»*T«tt L&Jtf 
£n KtiSPl 1 8 0Dm^5:^LTfiffl-rS<S*<DffllSl 

2 8«-te®-T5. ^-UTv &-&SS1 2 6ftW>6 0 
©OlfSP8 2 t^tXT, »^tf^6 0<OMW&f5-^<D& 

[0 0 4 2] *SlfiS0!lTHi, ;W7^D UT 

»?, «tt#i 0 2tfStti 0 8-eiHiii)ift»c^ 

«tlTt>-5©T'«tt^l 0 2£2JH-3fci6<DD-7tf 

[0043] ctizzm^TJ&mmt. tutasi^es 

0!li:fa«*«fi2**t, Krf3^l*«!g!Itfaai*^ffl«) 
[0 0 4 4] JtfcflOWMISWTfcKWf *. 09R 

y m 1 0 ic/Tx-rm 3 nmm<ois(fim-b 1 5 0 t*«, 

a ^^g^Stffe 1 5 ZX'm^tl, COffifffe 1 5 2 

a, wmmt s«tt{* 1 5 4©«tt^»*faic}&oT 
gs^nri/^o siffei 5 2<o«i5^ffli©-», 
sm^ny* 1 5 6ic@^sti, «u#i 5 4 

3*!?gBl 5 8lc, 5¥ttfi9fcEg?nT^So 
[0 0 4 51 Z.tv\c£K>. ffifial 5 2«, ttSkfrfaA 
1 5 4 ©5«14&BS#fa B t SEMftS 8 
RMtt^ib^faBtEIItt^KiSfa^R^fe 
CS-frSW^ F 1 5 4 KRIJ-To 
to [0 0 4 6 ] 0 9 ^-r«tt©»F^{SiB*^, 0 1 0 

ffl^#SficHfefitt(*l 5 4t>WW&W)t%t, fitt 
(*1 5 4©fitt^i*fi*^<=a:SO^oTv «tJfe 

1 5 2*i, &mzw*¥wzmzmT&<&meL, m 

IXfJgPl 5 8 fcffitffe 1 5 2 t<DH<DE^ttffi*^t>t) 

[0 0 4 7] 01 lRtf01 2K^-r^4Hfifi0<lO4ieS 

2T'««*n> teC53^;Hffel 6 2tt, «tt(*l 5 
50 4 ©1S1£8fiS£fa t * £f S75rfa%0S&'P'C.>*fa t U 



(6) 



4 8 221 



tfet, «i(iflgoftfrjWBtt#«t»iBi«nTt©ftfr 

*flB1i*l 5 4©ffiE9SPl 5 8»c, ?HSttKE&£n 

[0 0 4 8] cnicfc t)s feU!)=i-f/Wffai 6 214, 
tt»£lSlA;&fitt<*l 5 4 05ffltt^K*(SjBi:3^ft 
fieT*£M2-£T, Sffilt^lS^lRlBtcEffllt^Ki^ 

[00491 01 1 lc*f B14g»ifNfc&ftBfrSK 0 1 

gISafcitSftBS T-Bttft l 5 4tftttt8frrSfcN 
©141*1 5 4 0«tt»MBtf**<**0fc8f9T» 4a 
C»)3W;l/tf<ai 5 414, *©P5«8W#BUS#l*ik:@ 

**T5W^BLTx W&tWRVU l 5 8 k<DB<Dff& 

[0 0 5 0] 01 3Rtf01 4lC^-r^5HSise!I©ll0ji 

s-bvit 1 7 o-ptis m^m\ mutmt mt, 
ffiBgn^Mfta 1 7 4 fcTarastwa. ffittSW* 1 

7 2 14, 1 5 4 <DtW£&ft#lR|li:»oTg&£ 20 

1 5 6K«KStlT, fittttl 5 4<D«tt^tt^lRli:tt 

Ss-ra^riRi^iHiKi^^iRitbTiHii&gffii:**. ffitt 

ffitl 7 2O«?iffi#MQffll0H\ Bttttl 5 4 fflfllci® 
lft£ft> ««6Wl 7 2fc3d*7ny*fc©WfcttBI6 
a^Mfbl 7 4*WttELT, fiWl 7 2<DiSiIafu 
SflOflWW, Bttttl 5 4 <omm 06151 5 8fc$ttW 

[005 1] CftKitK tjttttftt 1 7 2 fcffiRSn^;!/ 
tf te 1 7 4 t 14, f#»**I A *«ttft 1 5 4 <D£«tt& 31 

fcEBtt»IW n%t> R U S * SfrtMJ F 
15 4lCftGfr. 

[00521 01 3\C7F.t®.W»W)ffll&tiimfrt>s 0 1 

4 Kjp*x.7*v mmimt^zmmmmz 

fltBST-fi&ft 1 5 4«Wlt»»"*-*i:s Bttfcl 5 4 

1 7 4*W^n5tttt«ttgPttl 7 2«t»00^K 
fr&¥B»ttfcrt&TWMB8U KttflWl 7 2i:® 
B&Bl 5 8 tOHOffftfiffl^fcUT, ±IE£MS < 

[0 0 5 3] J«37!2»5SW«tt^f ftfes ffltt 

tti 5 4 0E«tti&w^BicE«i»itoMB$MiR* 
*rr f <Dtt£#iR] a 1 5 4 <de«14& 
n^AB^o^iMaa^ *ttf*i 5 4oiatt^siffi 

[ 01D-5-4 1 at^4r^tt3«ft««»5HBSS^«^> 

•et4&<, a^BERTt&cfcs. flRtf, jjbssbsw 

T-14, f*£#afcl/*\ ffiffi3^;Wffe6 8, 9 4, 1 1 
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1 2, ffilffcl 5 2, teCOn-OMftel 6 2tttflc» 
ffi|fi=H';M£fcl 7 4RlflfcR8ttl 7 ZtlWM 

«:netis^snat.© - ea:a<x «tt#i 5 4t 

4f SEStt&SStflsl B k©£gfc£ 0 Bttft 5 4 © 

<**©fctt-9T**<*ftlfx B© 

[0 o 5 5 ] «c % jfiJlGiBgBi: LTt4, *r7 U > 

wvwmomamsm* *xeyy*B* 
bic&^t, *ps*ie«te'&xeyy*iiuiic»bT 

[0056] 

[0S<offi¥&8iW] 

[0 1 1 ^fgfltc&SSg l WK«oftfi*S"fe v**affl 
LfcX7>t » ^Sfflfc, »WM«*filfc»r> TBBLfc 
Bfffi01?$So 

[0 2 1 *mumzm 1 fusswoitfiis-fe vu-*, * 

[03] H2fc43^Tx Btttt#x7^y$'»B*fi» 
f^€m€©«1S^i!)fi ; &^^«8l^^-r0T^ 5„ 

[0 4 ] «fi«caj;(w*fcSr3 < E«tt^»73 irj^ 
[0 5 1 m i safcwoaaewfcflssftfi*** 

[06] 05lci3V>T, mttt^xT/^-y^SB^Ett 

■r^*ws©«tiE^fi!)fi ; &#fc«<ii ; &^ - r0T-* s. 

[07] »2Sas«0*8MHr WIKWttrftfc 
»oT«KLfcBfffi0T'*5. 
[08] 07»cfe^T> «tt(*:*i»x7/ty^Bal*e» 

[09] ^SISSMOtajtS-feV-tf-OgSP^ 

[010] B9ti3^T, Btt^x7/^>yygfi ; SrS 

[0ii] m4$mm<Diitim*.yv<oE®>^ bwb 

[01 2] 01 llcfe^Ts Btt<*6 < x7>'Vyy«B* 
jES)'r^irm^oB1t^Siffl ; &^*^ ; Sr^t-0r* 

[01 3] BS^WOiiSSfi-feyiJ-OBfil^ WWW 

B?lrA klW«SW»6JiaB» 5. 

[01 4] 01 3lc«^T« BtttWx7/<yyWB* 

iEffi)-r'<sm5tofitt©Kifl : sr#fcttfigi&^-r0-ca& 



(7) 



«fM¥6- 1 4 8 2 2 1 
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a. 

im<ovm\ 
32 iaiifi-tvy- 

5 6 ftfttt 



a mm 

F #8* 



[01] 



[02] 




3 2 



38 40 



[03] 



FR 




5 6 tttt* 

9 



F tm* 




(8) 



&M¥6- 1 4 8 2 2 1 



[07] [08] [010] 




